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(54) MAGNETIC DISK DEVICE 

(57) Abstract: 

PURPOSE: To exactly position a writing head and a 
reading head magnetic disk by calculating the correction 
quantity of head positions in accordance with the 
distance between both heads determined from the 
deviation quantities to the track centers of the reading 
head when the writing head exists at the inner and outer 
track centers of the magnetic disk and the angles 
between a carriage and the tracks. 

CONSTITUTION: This magnetic disk devtee has the 
magnetic disk 4, the reading head 7, the writing head 6, 
the carriage 10 mounted with the heads 7, 6 apart a 
spacing L and a control circuit 17 for positioning the 
respective heads 7, 8 by controlling driving of the 
carriage 10. The deviation quantities Y^, Yq from the 
head 7 when the head 8 in the inner and outer tracks 5, 
6 of the disk 4 exist at the track centers to the 
centers of these tracks 5. 6 and the 
angles ftthetai^, θo formed by the carriage 10 and 
these tracks 5, 6 are measured by an off-track quantity 
measuring circuit 14. A correction calculating drcuit 
16 calculates the distance L from the off-track 
quantities Y^, Yq, θi, θo and calculates the 



positioning correction quantity Y of the heads at every 
track in accordance with the distance L. . 
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y V t, iO+A- 'j y vS:IEtftS)J«l-r-5>C t T-#-^y K 
oe«^*:> Srff T fi«**5)»Jfflllll& t S-flSx.^cJS^T' 

frie»ii^ y KA^bJIEJSJ^t'^' X ^ CO 1*311 SWI-0.iI<75 h 

7 y i'0(f'C,«i-eoXH:Yi, YoRO-'*^'; 

2 ] mti^y hy-y tm^mm^. \-y y 

w t T-^iett^'v .y KSr^^ \-y y<7 ^'i^ 
'^feSfttt & J: 0 U*IJffll t * tz C w&g# It J: o -C 
7 b v -y ^'*Sriill5e-r-S5^7-t y h - 

ltrfBtiiEfiicmiall&**> ^^+7 h^ yi'aYi, Yo. 
d\, ^oSlKSKffaiL/i|BIRiLU^o-^»T«a,'Ny K 

«7>1t1«fi<)eB4''i:<t|^?X^ y ^'(T^Jug^e^jfig+'C^tfTjX 
H:Rt>'* 7 -t y h -tf - ^'/N'^' - > W#<7)/p:iE«t {- J: o 
T±l:&x^»^c■t•^^i)iliEfi=Sr@a3-^-'^.*®tilliEfi« 

1% A tu L Tfififfi-f - ^m^-th"^- ^A%mm.h. ai l t 

«5rfef5:fift*ftlJffl!lilS&lC. :t7-t y h^f---i^VN'5'->M 
4 1 frIB* 7 h 9 y m.m'mM^ii^ 




!Rf^¥7 - 3 2 6 0 3 2 



7 b 7 y ^'*t;«o'».^TffiiEl:^»ai-r^MIE»5ffHJ 
t« ¥g ^ <i X. Tt: ^ t 5: # m 1 1- ■!> tt*« 3 f fi^cT) jSlKf' 

4> 'C^O X U ft ^ y K##:^*B# H iM 5c L T V ^ /cti 4: 
[0 0 0 1 I 

[^«±ofijffl^^] if^mm.^y'i 7.9m.m.\zt^~ 

[0 0 0 2] 

OjSSSfLl-^v^ MR (magneto-Res is 
t i V e : SS^ISSl) af?-*SE<%^flXi9ffli;, Indue 

20 t i ve (if^ii) vkm^'^h-mt.. —mm.<r>^ 

•y K=Sr|B]-X9'l' ^±{C^«Fi--5>i: -j t;^corv^-l>o d 

I19 5.yf|211 OlC^-^-iTU^ y K2 7. 2 8 7>*|*lS1ffl 

li, ^fl'^y K2 7C0"^'.Lvt, »|i5i*.ffl-^y K2 8<0 
f '6 (fiS^+'CO 1 35*T'- ^' h 7 -y ^ -t > 5' H*t LT, 
A x=L t a n ^/ittXl^Sr^Cr LS :i<r>tzt>. 
#jX^-y K2 8 ^■f'-*' h 7 y ^--fc^ ^'U^^fift46S;•ti• 
*t, mM.^-y K2 7T-M.^^dl^*t^-r'-i'S|5 3 0<7>ai 
30 ^J-IlTj^SilX^ -y K 2 7 «r f - ^' h 7 y -t > H©:g* 
*:> L i: t} It fiT-t -2. * 'J - h'-v - v *^/J^ 

[0 0 0 31 ^^X^ JS^UiJv»r»±w<Og|ffi=Sr<l¥j^i- 

^/ii6, I19ic^i- J: 0 i:#ii^ y K2 8 ^•r'- 5' b 7 
•y i'-t> 5'i;(ifi;*«6LTi5i.^Tfc, ^^Sl'^ y K 2 8 Sr 

Ltanfffilt, *><5 3i-i:«!>-r?> LTi2»LTiS < 

ftTj^as^itTv^* mui. #Ba¥3 - 1 e o e 7 5 

[0 0 0 4] C<oXUcoSl±'^<y KOfiatc J; oT, II 
9{:^-tJ:dU, '^•y Kt^Srl. r2. r3<^h7 y 

tO^.a-.^r-g-tt'PttA, B, Ct-f-^t, A, B, C 
UJ3ft-5. h 7 y (R) OS^t. A. B, CtkT^'y 
h 2 6 t^t^S^iailiiTj^-J-fL-rtl.i-l-A (3-:ft) d 
1, ^2, ^3**:&'*'S!5:-2)/'^*U, Axi, Ax2, Ax3 

S1i#:rauJ:oT-e-ix-rti»^^;t*>, ^h7yi'try 

50 f-<r>m.%.7''(7.9mm.\^ii^^x{u -^^^o1a#ll^>^l 
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^ o 

10 0 0 51 L3»^Li-**'b, mSELytrltBg^S- 1 6 0 
10 0 0 6) 

y y ^'giJUffiIEl:«r»ai-t* J; o'i^ijKt^roTv^^v^ 
10 0 0 71 
[0 0 0 81 

[0 0 0 91 ti^i>. y K*«m^r''f Xi'Ortlffl 

h MM y-y y ^n'^'L- 1 r'<r>x n y i , Yo 
•yi/tMmhyy'i' co^B t AS ^ i , Oo^mM 

■r^^y hy yi'tm^m^t. mm^y hy y i^tv 
I, Yo. St. 0o*-hmmLi:m&-t^tmzMmnz 

^^llass*^ MmmiEH^mLx^y K<^ea**ftij^ 

•So 

[ 0 0 1 0 1 W*IB 2 B2«fe<0:$:f||gr-I±. :t 7 h v / 
ftjfflSHBSA^ h y y '^'P'L^(r>&^\,zmm^tifz-ty-t 
-y h-^-^^^9->m^iVt^m^:itXWeL^y K«r 
MW.hy-yi' 4''6M£g#Jt;£. J: ^ t-«lJifll i: >^ ofi 
a#ttl- J:oT^7 h 9 7 i^tim^i-^-ty-^-y V-^ 

S^aJiaK**, ^^h^ yi-gYi. Yo. <?i. (yoSU-* 

Mmnm tfzmmnzm^'^^x^&^y h'<7>mu.mm 
■t-y h'^-:^^^9->m^<^T-JEmi~xox±\:,i>xu 



[0 0 1 11 mmm3im(0:^§kmxii. «J^r'-f Xi' 

-.+'t'-< Xi^ ±e^a75''b<OT'-5'?:|Eg^i-*T'- 
^'T'-fX^'i:;«^f>^*), '^4a*<6$^J^^Hl[al8&7!>^ 7-'- ^7' 

mm^mLfzt^ oeam # ir-^ miim.m^ ttx 

f> -tf Sr ^<;^ tts L rfiaft-^ ^ m -r .-Kit 

1 # (cr- 5'Bfia«-?-i;«o-v^Tf4a**-t-5. i T 
(;fia?^*^>$lJ«lgC-^0 A:t){i-f-«r^D t) «^ -2. xij^^m 

[00121 4 feiK<02f:^Wr-l±, :i- 7 h 9 y * 

mwm^^titz^y h y -y ■^Mi-m-o^^xmiEtin.tii 

[0 0 131 W*]«5ie«02|s:|§qgfl±, 1iiEl:»aiE 

y v<r)mim^m.'¥-t-(r)X\^m.i^ y K**mst«ft-iii 

[0 0 141 

[f'^ffll W*«lfeiR02^l&WT'(4, ttflX'^ y K(i, iS 

(4, fiB^T-V x^'tZT'-^'S-ieg^LTv^^o COt^, 
♦ii'^-y KS.t>'I^IR^ y Kli^PiL ?rFiTT + -v; y v 
(c^«$ttTv»r. ^<7):^-v'J y fia*«i>«)WlsI 
8&{;j:orK»ftij»$tirt>^o co^ y K<ofi:a*«!> 

t^HILT, :^-7 h v -y 5'S)Stell8&(±, i-T. #ji^ y 

KTiqK^T'-f X i^cor^fflRy^'^^iB]*?? h ^ y ^'L^uea 
"t* t §<7>K?l^ y K:0^f>^K Yy y <r)'¥'L^tX'<r)X 
I'fiYi, YoSriBljeL., ^t»T> y 'J tm^V y 

•y i'om^tA^j&irnmet, So'tm^LX^^^ho ^<r> 
40 tyhyy^&Yi, Yo, e>, aoiimJEwM-th^^iz 

m^j^n, miEiumm^ii. mm-^y hyy i^m.yi^h 

IBll»L«:»mLTV>«,o MiE»»mlHIKl4^ ^KilllSL 

fcmmnzm-o'^^X^ y V(r>&m.^it>'OmiEmi: Vyy 

(0 0 151 

50 ( 0 0 1 61 ( 1 . fHi-mmm) m i ii^^m<^-^ 
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lot. Z,<n^-^^) yV^mWY^-t^^tX^^y Y 

[0 0 171 L7>^t. m^T-V 40f*HiS:^>*^^t-11<7) 
h-^ y 5, 6 Uiott'5)»ii'^'y K 8 tI^^ h ^ y ^ it^^L^C 

OXU-iYi, YoSt/^-vU y V 1 0 t^Kh^v^t 

14t. h V y ^i:Yi , Yo, Q\, doTi^hm 

•y K ofiMft*!)OMiE»Y'& h ^ -y ^mznm-t^m 
[0 0 18] trz. iiLWiikibmm^m 1 it^ mmmiE 

#^1 7 A*«x.TV>^o 
[0 0 19] l^T. ^ixS:»iBU|yieg-r^o 
[0 0 2 0] (1. 1. XlxfiYi, YoR^/AS 

^1. /7o) IiI2(i:5fv h^y i?fi:oS:ffi*|5i?g-r-2>^w*!> 

(^mmmx^y)^ m2 (a) (ir^PSL^r^L. [112 

(B) (iXlxiYi, YoSC>^-OXH:^}|ll5eL/L*t 

[0 0 2 1 ) XlxSYi, Yoliot^r. ^ffflOh^ 
eSrWUi-^t. (12 (A) {ZTji'tXdiiZ. ^^'j^v 

1 otcii. m^mmhirmxmm^y yiRxrm&^y 

YS^mm^fiX^^^ho #ii^ y K8;0-^^^'Hl!O h V -y i> 

eiziiLmunhtifzt^. 112 (b) (z^-rj:^ti. ifu 

JSL^ y K7 0+.L.|i h ^ >y ^ 6 0^'^b;^-«biSSIYo5^X 
u Uyhy y^) 7&^l&±1-^o -OYo*}|!l^L;^jt 

^O^-v ^; y V 1 0 <!: h ^ y ^ 6 tco^.^.i: p <hi-^ 

^O^c.^.pUiJtt-^ h V y ^co^^.<haft^-v 'J -y 
vt^^fSLir^^^dot^j:^o hyy 1 

Kl 7<7)S^Jjfl]:^S^cJ:oTtt>^co^)<;0;^?^>^;^^^ Si, 

^ ^ U *y tfrK y b y K 8 4 T'OSEfi 

^i^-hmt^X^:ho tfz^ XuiYi, Yotiov^T(i. * 

^ = arctan l(C- 
[0 0 3 3] :$:^iS0ljTMi. « ti^X^U J: o T»m L T 

[0034] a = kP+aO (7) 

[0 0 3 5] c CT% V u > ma <7) > > ^ 

Xiih'y y ^Xi>^^^) SrPtL. 0 h ^ y i5^ffia<7)T 
-A^iSSr aOt LTv^-i,o k(± 1 V^a^t *)<7)^ 



7 Tj^as h ^ y ^'L^tclStt L/C i: ^ ofigm-i- 1 (Oit 
m^XoX^mx^^o z<D:^y h^ y^&<oua(r>m 
^^ov^T^i^^7ili-r^75^ ^mmmxi±. yi, yorc>' 

[0 0 2 2] Z<r>Xoi.zUlhLfz:^y V'y y ^mY\, 

[0 0 2 3] Yi = L t a n ^1 (1) 

Yo = L t a n ^0 (2) 

10 [0 0 2 4] ^(1), (2)tZi5V^TBt*0Oft(i. :t y h y 
y^mm^m&mM^LfzYi, Yo, ^i. So, X$>^ 

[0 0 2 5] 
Yo-Yi=L ( t a n ^0- t a n ^ I ) 
.•.L=tan^o-tan ^ i/Yo-Yi (3) 

[0 0 2 6] Z(r>X^\,zLX^ii,^y VtmW^y Y(7^ 

Ltniit*izm^^^mx0>^fzib. itn^mm^^zm^L 

tx\ ^miz^^m^TLmmvtmAz$>^m%'r^ 

X^oXi>JEm^zMmmmLi:»tb't:hZt^^X^^o 

[0 0 2 7] (1. 2. tSiEgOftm) SSv^r. t*jE 
»»ffllilKl6ii. z<r>Xn izj!^i^fzmmL{zm<>'^^x 
#h7 y ^«coliiE»l 6 a in&it^o ±m(OXni.z 
L^^^^tLX^tt^hfi^t. eife<7) h^y ^trisit^ 
MiEfil 6 a«:Yt L/ct CO Y(i^X^(4) U J: o 

[0028] Y = Ltan^ (4) 

30 [0 0 2 9] CC:T-^ti^^ V y vtffiSO h7 y^O 
fSc-ta-nx^y). m3\iZ7f:^fi:h&:B:KmT^^h^k<^X 

[0 0 3 0] 

C — Dcosa=Rs i 

D s i n a = R c o s ^ (5) 

[0 0 3 1 ] CdT'Cii^-V V yV<r>mW}^^L^t^j:hyd 
^^'y Yi)-hmih^y KcomK|-C*'9> Diitf-^t^'y Yi)-h 

•y ^(Oh^*y ^^^ST'^^o 4/Ja(±t::^''y h i:m*:T' 
40 ^ 7^^(n^^is^^^.^m.n.^^mt Lfztb(D^\^) y v 

(DmtLnmx^^o (5)(7^±^iT^xm'tztizx^ 

[0 0 3 2] 

-Deo sor) /Ds i narl (6) 

y Kii»9ftST**^o 

[0 0 3 6] ^<7)j:oU. V V >5^#-^PS:-^x.^t. 

U > V^<D B-f^d RX/mznth L/cSEfii L C J: o T . 
YX$>hmi£mi 6 a ^»aii-^C: tT&'^T'^^o 
50 [0037] (1.3. »mLfcffifi|L(CJ:^MiE) 
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tTvU V^^Xti h V y i'U^ y K«-(i{i#lt J: i•t 
-^)t^, ^^->'J :^^^#-?-S-*1iiEfi»tllllKl 6{-ai 
t-C. MIESl 6 a*flX»-t^o ^<nfzib. S 

[0 0 3 8] ±izE L/i i -7 icW*Jl 1 uitrir>i-^*«tt 

tfz^ #•>•; > 5^XI±^ h 7 -y i'^OliiE 
1:1 6 a5r^«t>»mL-CiJ#p<^'J Ufa^LTis < J: -9 

^r^ai-t^ wttcj: fi:S*i<)SiJffl)IlS&l 7**.£>55i: 20 

[0 0 3 91 (2. fSmSSW »=:il*ftCTT-(±, + 
7h9yi'4Yi. Yo. RX/dt, do. <0}f|^*CC»/>r 

Tv^^o ?f>tr. :$:||»jT-(±. CO J: 0 ^^rtizio 
T ± U * 115 ^ Sr ife-t # H o V » T |ji ^ i- ^ o 
[0 0 4 01 **ife{?ij-eii, :t 7 h 7 y ^' l:jW5c@K 1 50 
43J^ hy-yi^'P'C^<D&^[ztm^*ifz^y-i:y ]-■*)— 

fd-JtlCj:oT:i-7 h7-y ^l:«-aiJ5ft'5^7-t y 

->|S^^f)^g$-|ix.Tv^^« L*^t. 1«IE1: 
n^m^\&-f)K iry hy-y i'MiY,, Yo, ^1. ^oS 

n'Mmn-ia Ltzmmnzm':>'^^x^ih^-y Kcoit^am 

U»l-«o-v»/cM]ESY*«ai1-^*«tiiEa»ffi#S 40 

[0 0 4 11 (2. 1. ^7-fcy h-ij— -i^/N-^->) 
fi:fi**©)iflllllBS 1 7 (i. 7 h 7 y ^-MJSiaSg 1 4 

•t y h -ij— - > 3 ifm-ri> X n \zMmUUir 
ho ^7-fc y 3 tJi, US (A) 

13 5 (B) liS^-tJ;d(c, m-^^ y K8*^il'fit»#jitr 
h5y i'3J>ib^®filli:rtSffllc-?-*i-?'tLl/2 h 7 y 
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$)^o IP*., COea^ttfflT''-^' ( V -t y h -9— 
^^•^'->3) Otf'iWi, »ji^y KSOtt^'L-T-ifeO, L 

7 y ^' i: LTtSo-C^^^/c*!). Y =7 y ^ n'^'L^ ( h 7 y 
^'-bV*') T-i()*)^o ^^X^y K7d^ CO:t7-b y h 

•i-'-'N* ^' - > 3 {C^o-v^ Tfi«*«^ t o^tX'. ^ 
7h9yJ'SYi, YoS:iil3ci-*Ci:**-C#-5o iP*>s 
CO:t7-fc y h-»f---K/<^-> 3 {-^o'(,»7tM31t; J: o 

*7 h7-y ^'SSIl^ilSSl 4I±, m.^W.^'k^iioW. 
Offi-tOSi ji^ l-7yi'Oh7yi' ^'-L^Srigm-t* C 

[0 0 4 2] I15li*7-ty h •»f---K/'t^ - > 3 tfjiB 

■ty Y^-^:^^9-> 2±.i^m-tht^um.m^im 
i^Lx^w^tbmmm^i 7\zmnmtsLxy^^z>o fse 
jfc*si]^iaiE& 1 7 14, ^ -v; y V 1 0 <r>^$siizm-t^ t 
-^ikvF^m.'^wm^^-^-yvy-y^mm'^u^i 4-^ 

7-eia.i^^^fbft-2.2o<7):t7-t y > 3 <7) 

L < ^ i •? izifLMiki^mmmm 1 7 

tSiliL, f4«?fe*SI)»llB&l 7 14, ^K2 0(7)^7-fc y 
h -1^— < - >Ofia«-f-<!r>«i|lS;5*^ L < ^ -5. fig iz 
gSfli'v y K 7 SrteBfd-»t-2>o CO J: -7 U, ^IX^ y K 7 

(4 h7 y i^-t> Lrea^fe^ti^o 

[00431 COtg^, h7y i'*M5elHl6ai 4 
14, Ifemt^rS^ii^ y K8(7>fi:«?:*^f 
* 7 -t -y h -If - < 5^ - > 3 U i: o TliB?**!) L fcgJ^X 
^•y K7c7)fi:B^*7r-t^|i-f-i:^itUc-r^C tr-, :t 
7h7yi5'4Yi, YoSrifflJg-rSo ^Miett^ Ht^j^S* 
J4, »-|tJgfia)tH«itC, FIJI'S y K 7 C0fiz:«**!)-r* 
B#U«IE*»ffi[lSSl 6*^MIE*1 6 a-&»m-r-?>/i«!) 

Kftfes^fttJifllllKl 7 75*»f^L.T, JESt^i^ y Y'&m.ikK) 

[0 0 4 4] E5 (B) 14+7-ty - > 3 

v»^„C<OJ:T^/<i'->37!i-«bf#'bH^fiBft-^(4, 

•y K 7 OIESi ^eBjfeie)*'~r' §-r, ta&oT, h7y^cf» 

[0 0 4 51 (2. 2. ^K6«)MIE»0«£ii) 
Lt»#i2i.i^i:75f^4''2>m^M<0^y KS:n-^'>j-M 

i'^BUIseffl-r^^^tc, fiLB#JtUi3it4titiES-#lg 

L4-< Tl4'tib;fcv^6:^^?ij-r^ t;>:o<tT (r=&-5,„ m 
2 U^$n-C^»*K^^ y K7 i:#ji-^ y K8 icoHO 
SIBIL t t{Cj6H-t^^3RL t a n ^ 

U, ^iZs'N y K 8 OtSWfi«je:S*'^i: SKflX^ y K 7 nm. 
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^Ax svt. aS^ffct^igH-f ^S5RA XT t7&^A>}. 
[0 0 4 6] 

Y=L t an^+Axh + Axsv + AxT (8) 

[0 0 4 71 ::^T% ^y^y h^-^'^^^-ysiU 

^(9)t(8)^UftA i-^o 

10 0 4 8] A xT=^0 (9) 

10 0 4 9] ^{B)it^k^i}0)t^^^o 
[0 0 5 0] 

Y = Ltan^+Axh + Axsv (10) 

[0 0 5 1] ccr% i*ifflob^y^5. maoh^y 

Yi, Yo ti-tLiiTYi, Yo{i. ^Xi^dl), (12)i:i-^w 
[0 0 5 2] 

Yi=Lt an^i + Axh-fAxsv (11) 

[0 0 5 3] 

Yo = Lt an^o + Axh + Axsv (12) 

[0 0 5 4] ^(12)-^(1l)J:0^-*i&fi?iJUi3V>rt 

fflv^/w^iC^(3)^^:^o 
[ 0 0 .5 5 ] 

Yo-Yi=L ( t a n ^0- t a n ^ I ) 

/.L=t an^o-t an^i/Yo-Yi (3) 

[0 0 5 6] ^(3)«:(ll)*^v^fi(12)(i>ftA-r-5)^^X 

[0057] Axh-fA xsv 

[0 0 5 8] ZtiJ:^) (B)^f)n a n 6 m'X.fH:£Y^^ 
[0 0 5 9] ClCT-v"; > ^itLm:<om^t Lr<r) t a n 
ro->'; V^Ui^tt^ t a n ^^fS1tLTio<'£^^(i4^ 

[0 0 6 0] «*«2U*4'tDi-^2^*j5fe0iJT-(i. ^lEIS 

't'i>^^'t t'^-g-e^TMiEa: 1 6 a ^ntb-t^tub. m 

[0 0 6 1] (SHUifefiRI) S*« 3 
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70 

0IJ TMi . ^j- - '-Kit ^5^^f ^ tL ;t: -tf - .i^* T-W X ^ 

-try 3<50fiJffl^JS(iov^T|f^lc|Fi^ 

[0 0 6 2] me a. ^^m<r>-mmm(r>m^7'^ 
JO mx$>^o zzxu^ m%r^:^^:^^. f4s?^*:)Sijt»ti 

±f£^fi;6^'bOT'-:5'?:fSa^-r;5>-r'-"^T-VX^4 

ty^^hm^^i^x^^^^o L:^'i>. iiLWiik^mmm^ 1 1 
^mimm^t Lxitit}'r:hr-^'mimm^^f&U2 

20 [0 0 6 3 J ^'bU. fStt**?)ftlJffll(lIE&l 7tr. ^^y-t 
- 2 5^»I3:ltv^;e>o ;:JLTcn^»^um?g-r^o 

[0 0 6 4] T'~5'T'>f 4 li. 7^'-^f£§i®i^iZ(i 

Xi^ 1 8ii. fS#S^gJt*Uii:3L--ifT'-^;0^-^^?^£L 

^T'-f Xi> 4±Uii. y VSi,zXoXm7(f'fifz') 

>Xb^y^ (JaTTRKhie-t) 5^, '?^^fflV7TW 
^Xb^ y^J' (iaTTRo<l:fe-t") eT&^^ft-t^o 
[0 0 6 5] -tf-.-te-^ y Kl 8 A^i-r-^f-^'T-V X^ 

1 8±<OTRo6(CWl£i"'£> h^ -;^:?^ (J':iTSTRo tie 
■T) 2 0±U, -^-^i^'^ y K 1 8 A J: «9^^m^:lx/::ffi 
^Srlii|iStf2 l-eifiHL/::?^. ^-m^mm.^^LU2 

2 (li: i^T-'n- KL. 2 3UJ: >)f4eit 

40 "T^ Ts^ I 8±c7)-«t~^'«$RU^o^^TSTR0 2 0 J: »9 
f^igfflt:: 1 / 2 b v y ^ tf y -f- (V'y v i7\£y^t\tV 

(J^JITS P o f f 3 ^x-iJ^T-W XiJ' 

Xi^ 1 8±C0^f-:K1SffiU*o'i/^T. STro2 0 J: 
^{|i|Hl/2Tp^^'; y v^fmSHi:. SPof f3 
* -r- X 4 ±UiS»i-;2>o 
[0 0 6 6] C<7)SP o f f 3 SrlSa^LytigmJimitL 
50 tzMA t\sim.Xh^o dC-Cii. STro2 0U*4-^&i-^ 
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1, STro2 0<7)-t>i$^-=tfSS-*t--'-Kh^ y >-t:>^ 
-2 fci-^o 

[0 0 6 7] Zixh(D\K^.'^-:^:Yy y ^ IJ^mWIS.-^ 

^?ft'r'i>t>tt-e(i^v>c:i:Uy±iti-^o S P o f f 3 li 
<SS-»f-'-Kh^ *y ^■fc>^-2 J: 19 l/2Tp-ro, [*i 

^T''i'XiJ^4±cOSPoff3 ^I£^L;'c#ii--^y K8 
i:R-co;^^< ^±OMfl5l^ K7 UJ: 2ttOS P o 
f f ifilSSl 2tlJ; •^SEc^ffi^tlfj^i-?- 

g**!>$irtfllIllKl 7U«-^till^o {4tt?fe*:>$IJffllIiIB&l 
7(iA^7M-^WJftIsIE&2 5m:»). ^f-^K-rVX^lS 
J: *5 <7) A:^J t -r- ^ 7" ^ X ^ 4 *b O A^J SrSiR-r ^ ^ 

[0 0 6 8] Ctii-eti. ^~:Kt-V i 8 J: *) O A 

MmiR^i^^t^ ^3:«**^)ft^J^allIB&l 7i:*9:t-7 h7 

/::fiBfS-i-t:: <!: ^ ^ U v v 1 0 (i^tfjf hX.n\zt^ 

t^M^y Y 7 xm,^^hit:h 2o(7)SPoff3fi 
^(r>m^i)mL< i'^hX.n Ufie**!)«iJffll[gK 1 7 iif^ 
ii L. KflJl^ y K 7 h^y^-t>^-2«: 
ft'^L^h LTffiS?fti6^:|X-2>o -C0B#f4gM"^^fi£Sr>2 3 
i: *9tt5^J^tt^{4a«-^^7-'-^Mf3:M^ffi:gB2 4 J: J9 

5^ h -7 y Ufi:gi^i6i-^P#uMiE»^fltllilK 1 6 i)m 
i6©J1W[pIgSl 7:6W^LT. jElSir^^y KffiB*i6S:^ 

-^t— ^KT'-f 1 8±OSTro2 OUffifi?**!> 
LT. T-'-^^T-'Y 4±<7) 1 /2 T p-fo^Sg^f-;}^' 
|s^.y^H^>5r-2J:»9-r'bL/::SPof f 3 ^la^-r 

-^'T'Y Xi> 4 (COVETS P o f f 3«:STro2 0 
o'^^TfS^i-^<!:v^-9^tfW^TLfcft. SP 
o f f 3 ^STri 1 9tI^o'v>TIfi^'t^^^^^S:^f -io 
^r^SfflOTSPo f f 3S:fB^L?^J»f^<h^<|iIi:<t^ 

Kl 8 A^rS-r^f-'-Kx-f X^' 1 8±<:0 
Tri 5 ll^tSi"^ h y ^ (tUTSTRi (hlB-T) 19± 
-^f-'-K^y Kl 8 A J: *9|g<^^ai?ii7t1«^tiSi|JlS 
2 IT-ifiieLfcf*. '■K1f^gJ<^mLSr)2 2UJ: J^T" 
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■9— '-KflfSSiC^o'v^r STri 1 9i: »)I^Sffl!IUl/2T 
p^Y'; y vl O^^til^-tirSP o f f 3 Stt'- ^ r'^r 
X ^ 4 ±<7)S^i^ y K 8 (I i: leiSi-^o 
[0 0 7 0] ^XU-*t--'-K*rW X^:^ 1 8±0-9--;K1f^(l 
So'v^TSTri 1 9 J:»?naffll(Cl/2Tp^'VU 'yv 
^t^fid^-ti-S P o f f 3 ?:t'-:$'t'V X^ 4±UfB^i- 
sI^0SPoff3 '^lZmi\^fz^^\t^ (114 (B) U 

10 ^L/::ii^)t:*^)^o rtffliffl-cff ofc J: ^ 

-^'f^ X>> 4±UfeS^:K/cS P o f f 3 UJ: >)f£e 

ifei6?:ffv\ •^--'•^'t-V x^ 1 8 <hT'-5'T-V x^ 4 

tt. ffai^tt;t:*g*ti^o%^r. fiS*i6SiJ«IIlg&l 7 

20 -'-K-rV X^ 1 8±OSTri 1 9Heg**!>L> 7=-'-:$^ 
XiJ' 4±tCl/2 T p-rofSffll-»f-;|Ch 7 y ^-t> 
^-2 J:i9-r'bL/wSPo f f 3 S:ie«i--I) tv^^itf^ 

[0 0 7 1 ] J-JliOl^f^UJ: ^). T-'-^T-W X^ 4 0^ 

Tosuspo f f 37&^i£§t'r^o ^<r>^m<o—mim 
^{ZTT^Lfzo tfz. ffi^sn/wSPo f i(r>m9Rxh^ 

[0 0 7 2] MiESYii. -^--^'r-VX 

1 8±OSTri 1 9, *>5>^^(iSTRo 2 OT^-ibM^m 

^^^^-^-^^^t^'^fflv^r^^e*i6$lJffll[lg&l 7:^^^^^ 

'j y V 1 0 ^ S Tri 1 9 ^^vWiS Tro 2 0 (lfi®?^^6 
Lfzm^(r>^y VitLm (y.TPsvi:ffi-r) ^t'-^J't-V 
X^^ 4±OTri 5*^VMiTR0 6^^«biffi«i^m?ti^ S P 

o f f 3 ^m^^x\sLm.iki!b%mu^ 1 1 \ >; ^ v i 

0 SrTRI 5*>^^MiTRo 6 U Sfi L 7t:*i^co--v y K 
ttM (;:JLTPD<!:i£i-) t Offl*tffig6(c J: *5 *i6<bfu 

[0 0 7 3] Po-Psv = Y 
40 [0 0 7 4] ^CT*ti> SPof f3^TR05, Tri 6 

o f f 3 ^fflv^rft«:fi^)tch'C0J:'9^»ai^^fflv^Tffi 
[0 0 7 5] i':iL±gi?qL/::J: -9 J:-i,i:. n 

-9 -mr 9 :x:xL- 9 ^m^^tzis.^m<r>^ y 1 

^fe^i/MilSSfc^^-t^Sl^f-VX^^gtli^V^T. IS 
50 .^mL^UtiSilSl^y KO?8g^6<j«S:a*'C^S:. 
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[0 0 7 61 itc. D-5"J -liOTi'^iJ^-^' Srffl 

jE*Sril^*;tl±iat6t--i>^^«r*f-i>OT% h 7 y ^' 
h 9 y i' -fc > J' liZlE^z^iMi^tbir^ Z. t «r orSIt- L 

/Co 

[0 0 7 8] (4. 1. ^7 h V y i'ftO^^eiJ^illl 
5c) ^^f---f fllf^<7)B#KSjaf^l±^fi[*lS|5 

[0 0 7 9] mMikXiki&m<o 1 o^B(i5#mBi-e. 

;>:<7)5 0*K{i5^KRST-?-<^f*J±l O^WRST'T 
Ri5. Tro 6 Ufig?^*:>L, K^T-t^-'-KT-W 8± 
<0-9— *'1fffilZ^-:?*v>r-»^-**'\ y K2 4 «r S TR02 0 

J:o-C, eeifc**IJ^IelB&l 7I±, t"- ^ r-' -f 4 ± 
mBS$tLTv»& S P o f f 3 i 19 4r-v U y V 1 0 4: 

[0 0 8 0] >lco^<7>f£««-?-^fiStg|5 2 3 J; I9aj:^3$*l. 

*ee^-^tT'-^'ffifee^^a2 4 i 19(11:^1 ^n-se 

ttfi-^4fflv^T + 7 h9-y^'*jil^[lgSl 4liiaft^fb 
lceHt-?.S^A xT<7)ttIEl:ti!!lSL> -eo^*!*^ 

* 3 2 icietft-t'&o -eco^j.:i.«r(;^Wffep< ^ >; 1 5 

1 5 t^^'J 3 2tCfB1t$tLTV>-&T'-^'75«ii#<0 

f - h 7 y J' tces**:)-r *B#uMjES»aiiHiB& 1 e 

*o-v^TfiS?**$llt»li]SSl 7*^Sj({^LT. jE«ft^r'N-y 
[0 0 8 1] C:<!0:tV h^y i'Sffail5t, ;^-=e'J3 20 
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5g, 3 2<^>l*^wl:SrS^^f^o fiu, cd-ciE-^Tt 
mui^ < s T— 19 > mfimmiz 

[0 0 8 2] (ts 5 ni&taj) efK{c*> h i-i:,ibmm^ y 
K7fcJ:y-**ii'sy K8WOh7 y^':^|fil<^S6«l, isi 
y K 7 o«$g6<ifi:ft tf'L^ t m^^'^'i^ t<r>xv 

10 *»ii5-r*:^fto-iiifeCT*s^-ro ^^t'<±, iiiE»» 
tBilK 1 6 tc, WPB L SW'^IX'^ y K 7 o?ig^e<jti!:e+ 

'C^<t#jA,-^ y K8<0^Mfi^;f4tt*'tl><0XH:?r-^ y K# 

5?r#Ki--i)t*U, ffliE»Saiil8& 1 6*^ Slg^* 

[0 0 8 3] ^y K*.ft:^*B#<75T'- 

SCX^J3 1 X. 19T-»II>*'J 1 5lcfe«$-<ir^o ^Vftf) 

20 7^-9 i:$)h-i^Ci^Um.$'±X)Hf ^E^ PROM 

T-fc|BIt<, ^7 hv-y i'fi*ii!ilSEl-*i^^j5*A:t;m-f- 
««IIiS&2 5 ^iiCrm^tL^ ^7 h 7 y ^'MJ^c 
UK 1 4 i: c T^aifep* ^ 1 5 F^cD-r- ^' Tj^KAttl 
StL. «jEl:»asill&l 6UJ:oTliiEg;&*»aJ$<x, 
ffig*i«>ftlJttlllKl 7tcJ:orjE«ti:'^ -y Hig*«:>;4* 

[0 0 8 4] 

*K -y F^qg^T-V X 0|*I1SI5. h 9 -y 

i''i:>t-fig-r t i (7)mM^ y k*^ "b h 7 y o 

(t>'i:>Sr-<7)XH:Yi, YoSriM^L, J^v^T. + + 'J y 
->* t h 7 y ^ t 5 1 . 0 *ai)Sg 

L> ItiEi^tiilil&li, ^M^7 h 7 y i^ajS'-bF^RSL 
^«:tiii-«./:i6. }iISL^1-v>:t7 h 7 y ^'fi^^'blEiii 

•y K-^OSEJf L«r»ai-t*wi:*»T'^*o LTJ't, WJE 
mn-mmmK aKjil5tt/:raPSHC»o-v^T-^ y K<0 

S <o ^jiB# tc i; ^ «/h ^ X u ^lEfl) Ifef^t^ u J; ^ X u ^ 

i*46^^f 9 C tA^r-l:. a&-3-C> JS^T'-f x>f ^J; tJiS 

[HI] *l§^<7>-||ite«^j05«fiK«-^-t"7'n y i'la-e* 
50 -So 
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^imL. m2 (A) (iPfl 
(B) (±Y0. Rl/dOi:7f^'t 



1112] hy y ^: 
[1141 ty^y h'^-^^^^^-yiTT.L. 114 (A) 

(B) ^^(Dm.mmr-^^o 

Tj^L. us (A) iijE^^j:m^im'i-m.mmx\ 115 
(B) itT-jEm^j:m^immtx7r:LfzisLmmxi>^o 

me] ^-^^r^ 7.^imy^^r&m:ikib't^m^<r>m 
imi] me iizm'tm'^<ommy'^ y ^ i:yj^^y'^ y ^ 

[US] 1«IE*L t a n <7)-t^J^^ US (A) (i 

\^m<r>h'7y^(Dm^^m'rm,mmx\ ms (b) im 

[1191 '^^<Dhyy^t^yh'(r>m%'S:mirmmmT 
[HI 0] fie*0iJUi5tt^Xi^l:=&7j^-tgi?gilT-ab'^o 

[Hill 'ijL^<nmM.7'^ 7s^mm.(r>mmmim'tmm 

1 WLM'^-^^Yy y ^ 

3 3j--7-fc'y (S P o f f ) 

4 T'-^T'^rx^ 

5 }?^moYyy^ (rtJSIffl'J *7T U>x h ^ y 
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7 1^151^ y K 

8 ^ih^y V 

9 ■tt'X^>v3>' 

1 1 ;K^xn^;i.^-^ (VCM) 
1 2 ifOSSI 

1 3 r-9U^^\^U 
14 :f7 h ^ y ^1:S!1^IIIK 
70 1 5 

1 6 miE^m^m^ 

1 7 fia?fe*^)ftijt»iii6& 

1 8 -»t--'-KT-W 

1 9 •^-'-^'•f■V x^±<7)[*|^fir; •7rW>Xh'7y^ 
lcj^lo-t'5> h^y ^ (STrO 

2 0 -»f-^'T-'^ ;^ ^ ±<7)^^^)iffl!i >; -7 T u>x b ^ ^ 

U^tfD-r^ h-^-y (STro) 
2 1 ifipSS 

2 2 ■'^-^^'IS^SS^mLSP 
20 2 3 ligfg-^^SSP 

2 4 -r- ^ mtLwm^^^u 

2 5 A:^;lt-?-««lliIK 

2 6 \£^*y Y 

2 7 Vt^Miz^n^tm^y K 

2 8 ee*0!lUiDtt'S>»i2.^ y K 

2 9 I Dit^ep 

3 0 T'-^m 
3 1 ^'fgRA^J 
3 2 ^ -=6 U 
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